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The Asian Citrus Psyllid (ACP) (Diaphorina citri) is a Hemipteran that feeds on Citrus 38 (Kuwayama, 1908) . It is believed that ACP originated in Asia, but has spread to South America,
39
Central America, North America, and the Middle East (Yang et al., 2006) . It is also known to be 40 the primary vector of the pathogen Candidatus Liberibacter asiaticus (Las); which is the causal 41 agent of Huanglongbing (HLB) or Citrus Greening disease (Garnier & Bove, 1993 ; Jagoueix, Bove
42
& Garnier, 1994) . HLB is the most serious disease of citrus, first described in 1929 in China. It is 43 characterized by a progressive decline of tree vigor, followed by inevitable death (Capoor, Rao & 44 Viswanath, 1970). It has been estimated that HLB has resulted in over $3.63 billion in lost revenue 
52
Given the current lack of methods to manage the pathogen, it is important to understand also been shown to affect the expression of CYP4 genes . It would therefore be 62 informative to evaluate the genetic relationships of ACP populations based upon said CYP4 genes.
63
They are as follows: CYP4C68, CYP4DA1, CYP4DB1, and CYP4G70 (Accession #'s: JF934717, 64 JF934718, JF934719, and JF934720).
65
One means by which genetic relationships can be evaluated is by 'melt curve analysis'.
66
This techniques is a well-established technique in the identification of genetic differences (Bextine and has been previously used to identify potato psyllid (Bactericera cockerelli) haplotypes 69 (Chapman, et al, 2012) . In this study the genetic relationships of ACP populations was evaluated 70 using melting curve analysis using the aforementioned CYP4 genes. 
79
Quantitative real-time PCR (qPCR) was performed using primers previously reported in Statistical significance between locations was determined by unpaired two-tailed student's 93 t-test. Principal component analysis (PCA) was performed using the R statistical software version 
96
In order to determine the corresponding sequence differences resulting in differences in 
Results

6
Amplification was observed using total genomic DNA (Fig. 1A) and Tm values were 106 observed ranging between 81.5°C and 83.5°C (Fig. 1C) . As compared to the theoretical Tm values (Fig. 1A) . by *, where ** is a P value < 0.0001 and * is a P value < 0.05.
140
Clustering by PCA, taking into account only Tm values, resulted in the observation of two distinct 141 populations (Fig. 3A) . Haplotype B, containing the majority of samples and Haplotype A,
142
containing San Bernardino and Nuevo Leon samples. Clustering by PCA, taking into account 143 latitude and altitude as well, yielded more defined clustering (Fig. 3B) , but separation into 
Discussion
163
The original study from which primers were taken used complimentary DNA as the 164 template, in this study genomic DNA was the template. The clear amplifications observed using 165 these primer sets and the similarity to theoretical Tm values would indicate that intronic DNA is 166 absent from these genes. This is further supported by the observed amplicon sizes, which were 167 within ~14 bp of the predicted amplicon size (Figure 1 ). This would all show that the use of these 168 previously reported primers with genomic DNA is a viable method to amplify CYP4 genes. is best understood in terms of how many base pair differences separate the two populations. To 173 this end it was desirable to infer this distance by in silico random mutation and regression analysis.
174
The result of extrapolating a minimum number of mutations between samples leads to the given that expression levels of these CYP4 genes have been shown to be associated with 179 imidacloprid resistance in ACP (Killiny et al, 2014) . The discovery of these haplotypes based upon 180 these genes associated with imidacloprid resistance is indicative of potential differences of 181 selection pressure. In particular it could be the result of different imidacloprid usage strategies.
182
The implication being that Mexico has different strategies for the use of imidacloprid than the 183 United States. This being the case, it could be inferred that populations may be moving from
184
Mexico into southern California (Figure 4 ). Given that Las is known to affect expression of CYP4 185 genes, this may also be the result of co-evolution. Indicating that one population is more tolerant would need to be performed to correlate physiological and bacterial differences to these mutations. 
